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DISCLAIMER 


This  document  presents  planning  information  for  the 
DARCOM  Manufacturing  Methods  and  Technology  Program  during 
the  period  Fiscal  Years  1980  - 1984.  The  projects  and 
dollars  are  estimates  and  subject  to  change  based  on  the 
state-of-the-art  in  technology  and  refinement  of  the  scope 
of  work  for  each  project.  The  total  funding  for  the  planned 
projects  exceeds  the  amount  of  funds  projected  by  Depart- 
ment of  Army  for  inclusion  in  the  MM&T  Program.  This  means 
that  some  projects  will  not  be  funded  or  may  be  slipped  to 
later  years.  Also,  HQ,  DARCOM  and  the  major  subordinate 
commands  have  reprogramming  authority  which  allows  the 
funds  to  be  transferred  to  new  projects  with  higher  priority. 
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1.  Reference  is  made  to  AR  700-90,  Cl,  para  3-8a,  dated  10  Mar  77. 

2.  This  document  outlines  the  DARCOM  Manufacturing  Methods  and  Tech- 
nology Program  Plan  for  projects  and  funding  for  the  period  FY80-84. 

The  Plan  is  based  on  data  prepared  by  the  DARCOM  major  subordinate 
commands  and  centers,  and  evaluated  by  the  Manufacturing  Technology 
Division  of  the  Industrial  Base  Engineering  Activity.  A supplementary 
listing  of  FY79  projects  is  also  provided. 

3.  The  planned  projects  support  the  Army  goal  of  improving  the  pro- 
ductivity of  the  industrial  base  and  assuring  the  ability  to  econom- 
ically produce  materiel.  Individual  projects  within  this  Plan  may 
change  based  on  changes  in  future  requirements  and  the  dynamics  of  the 
materiel  acquisition  process;  however,  the  main  thrust  of  developing 
more  efficient  manufacturing  processes  will  remain  constant. 

4.  Additional  copies  of  this  Plan  may  be  obtained  by  written  request  to 
the  Defense  Documentation  Center,  ATTN:  TSR-1,  Cameron  Station,  Alex- 
andria, VA,  22314. 
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INTRODUCTION 


The  MM&T  Program 

Within  the  US  Army  Materiel  Development  and  Readiness  Command 
(DARCOM) , the  Manufacturing  Methods  and  Technology  program  can  be  sum- 
marized as  a productivity  improvement  program.  The  MM&T  program  is 
broad  in  scope  and  supports  Army's  diverse  production  base.  The  basic 
intent  of  the  program  is  to  improve  manufacturing  efficiency  by  devel- 
oping and  applying  new  technology,  thereby  reducing  the  acquisition 
costs  of  future  weapon  systems. 

The  program  addresses  problems  ranging  from  the  loading  of  small  caliber 
ammunition  to  the  building  of  fifty  ton  tanks.  Although  cost  reduction 
is  the  primary  concern,  emphasis  is  also  placed  on  being  able  to  pro- 
duce, reducing  the  dependency  on  critical  materials,  conserving  energy, 
meeting  pollution  abatement  criteria,  enhancing  safety  conditions, 
improving  performance  levels,  and  reducing  production  lead  time. 

The  Five  Year  Plan 

The  MM&T  Five  Year  Plan  provides  a single  document  that  summarizes 
future  MM&T  efforts.  The  Plan  is  used  to  establish  budget  levels.  The 
individual  projects  are  an  indication  of  where  DARCOM  resources  will  be 
directed;  however,  being  included  in  the  Plan  does  not  guarantee  funding. 


Organization  of  the  Five  Year  Plan 

The  Plan  is  sectioned  by  individual  commodity  commands.  Each  sec- 
tion contains  a brief  description  of  the  command's  mission,  major  prob- 
lem areas,  potential  spin-offs  to  the  private  sector,  and  a summary  of 
the  planned  program  for  each  command.  Following  the  summary,  are  data 
on  the  individual  projects  from  which  the  summary  data  were  extracted. 

Individual  project  data  presented  includes;  the  last  four  digits  of  the 
project  number,  the  project  title,  prior  year  funding  plus  projected 
funding  by  fiscal  years,  and  a statement  of  the  problem  and  proposed 
solution.  All  projects  are  grouped  according  to  broad  categories  and 
sub-divided  according  to  a component.  By  grouping  the  projects  in  this 
manner,  major  emphasis  and  possible  duplication  of  effort  can  be  iden- 
tified. 

Note  to  Industry 

This  year  an  Industry  Guide  (Appendix  A)  has  been  added  to  aid  in 
the  utilization  of  the  Plan.  Attention  to  this  section  will  lead  to  a 
better  understanding  of  the  interrelationships  between  different  appro- 
priations, commands,  and  the  personnel  involved  with  the  MM&T  program. 
In  addition,  this  section  also  contains  a listing  of  the  FY79  projects. 
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SUMMARY 


This  Plan  presents  DARCOM's  projected  Manufacturing  Methods  and 
Technology  (MM&T)  Program  for  FY80-84.  The  data  was  prepared  by  the  Major 
Subordinate  Commands  and  assembled  and  analyzed  by  IBEA.  The  Plan  is  used 
to:  (1)  aid  program  managers  during  budget  formulation  procedures,  (2) 

ensure  that  the  efforts  planned  by  the  individual  commodity  commands  are 
consistent  with  overall  Army  strategies  and  goals,  and  (3)  provide  other 
Government  agencies  and  industry  with  an  indication  of  where  Army  resources 
will  be  focused  and  what  problems  will  be  investigated. 

A major  objective  of  the  US  Army  is  to  reduce  system  acquisition  costs 
and  still  achieve  mission  goals.  The  MM&T  Program  is  an  effort  to 
accomplish  that  objective.  The  Five  Year  Plan  identifies  a potential 
investment  of  $555  million  over  the  planning  period.  New  developments 
and  technologies  will  not  only  benefit  Army  organizations,  but  are 
disseminated  throughout  DOD,  other  Governmental  agencies  and  the  private 
sector. 

DARCOM's  planned  effort  is  aimed  at  those  manufacturing  areas  where 
the  greatest  potential  exists  to  generate  benefits  and  reduce  costs. 

Major  thrust  areas  are  listed  in  the  summaries  that  preceed  each  indivi- 
dual plan.  An  analysis  of  these  thrust  areas  identifies  the  major 
technical  problems  confronting  the  Army. 

A large  portion  of  the  Plan  centers  around  ammunition,  where  new 
methods  and  facilities  are  being  developed  to  replace  antiquated,  labor 
intensive  production  lines.  The  replacement  of  these  facilities  requires 
the  implementation  of  modular,  flexible  facilities  capable  of  economically 
satisfying  low  peace  time  production  rates  and  meeting  high  volume 
mobilization  rates. 

New  technology  and  manufacturing  methods  dealing  with  composites, 
ceramics,  and  superalloys  present  a challenge  to  all  elements  of  DARCOM. 
Higher  strength,  lighter  weight  components  for  aircraft  structures,  tracked 
vehicles,  missiles,  mobility  equipment,  and  turbine  engines  are  needed. 
Implementation  of  developments  in  these  technologies  will  increase  the 
mission  effectiveness  of  weapon  systems,  conserve  critical  resources,  and 
reduce  production  related  costs. 

Improvements  in  safety  conditions,  satisfying  pollution  abatement 
constraints,  and  conserving  energy  are  areas  that  require  major  emphasis. 
Providing  a safe  working  environment  is  even  more  critical  when  workers 
are  exposed  to  highly  energetic  materials.  Stringent  pollution  standards 
and  energy  shortages  are  problems  that  must  be  solved  now.  The  projects 
planned  to  address  these  concerns  will  enhance  DARCOM's  ability  to  provide 
defense  materiel  with  a minimum  impact  on  the  environment. 
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Another  major  thrust  is  in  the  area  of  CAD/CAM  (Computer-aided 
Design/Computer-aided  Manufacturing).  A total  of  57  of  these  projects 
are  included  in  the  Plan.  Projects  ranging  from  evaluating  software  to 
automated  flexible  manufacturing  systems  are  i Iressed.  Planned  efforts 
emphasize  the  application  of  computer  technology  and  the  need  for  improved 
information  processing. 


Problems  dealing  with  circuit  technology,  electronic  displays, 
infrared  vision  systems,  fuel  cells,  power  conditioners,  and  guidance 
systems  are  also  stressed  in  the  Plan.  Work  on  these  problems  will  not 
only  lead  to  improved  productivity,  but  will  also  increase  the  effective- 
ness of  various  ordnance  systems  by  increasing  functional  capabilities 
and  reliabilities. 


SUBMACOM  SUBMISSION  TO  MM&T  PROGRAM 
BY  COMMAND  (Thousands  of  Dollars) 


SUBMACOM  SUBMISSION  TO  MM&T  PROGRAM 
BY  APPROPRIATION  (Millions  of  Dollars) 


This  chart  summarizes  the  projected  DARCOM  program  by  appropriations.  It  represents  a composite 
of  all  the  users  of  the  Army's  MM&T  Program. 


DARCOM'S  PLANNED  GUIDANCE 
BY  APPROPRIATION  (Millions  of  Dollars) 


This  chart  summarizes  the  current  budget  guidance  by  appropriation. 


ANALYSIS  OF  PREVIOUS  FIVE  YEAR 
PLANNING  DATA 


This  chart  identifies  what  percentage  of  the  current  FY79  Apportionment  Program  was  planned  in 
previous  years.  As  can  be  expected,  there  is  a correlation  between  time  and  uncertainty. 


FY80-81  INDIVIDUAL  PROJECT  LEVELS 
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US  ARMY  ARMAMENT  MATERIEL  READINESS  COMMAND  (ARRCOM) 

AND 

US  ARMY  ARMAMENT  RESEARCH  AND  DEVELOPMENT  COMMAND  (ARRADCOM) 


ARRCOM,  with  headquarters  at  Rock  Island,  IL,  is  responsible  for 
integrated  logistics  (materiel  readiness)  management  of  nuclear  and 
non-nuclear  weapons  and  munitions,  including:  Follow-on  procurement; 
production;  engineering  in  support  of  production;  industrial  management; 
product  assurance;  materiel  management;  maintenance;  value  and  logistics 
engineering;  international  logistics;  and  transportation  and  traffic 
management  for  assigned  armament  systems/materiel.  ARRCOM 's  materiel 
assignments  include  artillery,  infantry,  gun-type  air  defense,  surface 
vehicle  mounted  and  aircraft  mounted  weapons  systems;  rocket  and  missile 
warhead  sections;  demolition  munitions;  offensive  and  defensive  chemical 
materiel;  and  the  training  equipment,  tools  and  test  equipment  related 
thereto.  ARRCOM  directs  the  operations  of  four  assigned  arsenals  (Rock 
Island,  Watervliet,  Pine  Bluff,  and  Rocky  Mountain);  28  assigned  Govern- 
ment-owned, contractor-operated  (GOCO)  ammunition  plants  and  an  Army 
ammunition  activity;  the  DARCOM  Ammunition  Center;  the  Central  Ammuni- 
tion Management  Office-Pacific  (CAMOPAC) ; and  the  US  Army  Technical 
Escort  Unit.  ARRCOM  is  the  DOD  Single  Manager  for  Conventional  Ammuni- 
tion. In  this  capacity,  it  has  responsibility  for  wholesale,  common- 
user  conventional  ammunition  for  the  Army,  Navy,  and  Air  Force. 

ARRADCOM  is  responsible  for  conducting  or  managing  all  research, 
development,  and  life  cycle  engineering  of  assigned  weapon  systems.  Its 
mission  includes  initial  low-rate  production  for  conventional  systems 
and  life  cycle  procurement  and  production  for  nuclear  munitions. 

ARRADCOM  also  executes  assigned  missions  in  support  of  other  DOD  ele- 
ments having  centralized  management  responsibility  for  specific  weapon 
systems  or  items.  In  addition  to  large-caliber,  small-caliber,  mission 
support  and  headquarters  staffs  at  Dover,  NJ,  command  elements  include 
the  Chemical  Systems  Laboratory  and  the  Ballistics  Research  Laboratory 
at  Aberdeen  Proving  Ground,  MD. 

Integrated  into  DARCOM* s structure  is  the  Office  of  the  Project 
Manager  for  Munitions  Production  Base  Modernization  and  Expansion 
(PM/PBM).  The  PM  is  responsible  for  project  management  of  the  Munitions 
Production  Base  Modernization  and  Expansion  (M&E)  Program.  The  PM 
exercises  centralized  management  authority  over  the  planning,  direction, 
control  and  execution  of  the  M&E  Program  at  all  US  Army  Ammunition 
Plants  and  arsenals  and  for  Government  equipment  located  at  non-Govern- 
ment  owned  facilities  that  are  included  in  the  M&E  Program.  A signifi- 
cant amount  of  interface  between  the  PM,  ARRCOM,  and  ARRADCOM  is  neces- 
sary to  assure  integration  of  the  MM&T  Program  into  Related  M&E  Plans. 
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AMMUNITION  PROGRAM 


Management  of  the  MM&T  effort  associated  with  the  Ammunition  Program 
requires  considerable  interaction  between  ARRCOM,  ARRADCOM,  and  the 
PM/PBM.  A concerted  effort  by  these  organizations  is  applied  to  provide 
solutions  to  significant  MM&T  related  problem  areas  confronting  the 
ammunition  production  base.  One  such  problem  is  inflation.  The  need  to 
increase  productivity  and  reduce  unit  cost  can  only  be  satisfied  by 
utilizing  the  latest  proven  technology.  In  keeping  up  with  this  con- 
tinuing need,  the  following  projects  are  planned:  4179,  4187,  4194, 

4208,  4210,  4236,  4251,  4257,  and  6738. 

Large  quantity  differences  between  the  requirements  for  ammunition 
during  peacetime  and  mobilization  creates  a unique  problem.  The  estab- 
lishment of  an  economical  production  base  for  each  round  responsive  to 
both  peacetime  and  mobilization  production  rates  calls  for  a flexible 
facility  with  multi-purpose  production  lines.  Current  guidance  requires 
production  within  four  months  in  the  event  of  mobilization.  To  convert 
from  a small  peacetime  production  rate  or  a cold  base  to  mobilization  in 
a short  time  span  is  being  addressed.  Effort  planned  in  this  area  in- 
cludes projects  4142,  4191,  4192,  and  6736. 

In  an  environment  where  explosives  and  propellants  are  being  pro- 
duced and  loaded  into  munitions,  safety  becomes  critical.  Development 
of  effective  techniques  for  protecting  operators  and  equipment  from 
hazards  utilizing  the  most  cost-effective  methods  is  a major  goal  of  the 
ammunition  related  MM&T  effort.  Planned  projects  dealing  with  industrial 
safety  and  health  conditions  include:  4071,  4078,  4285,  4287,  4288,  4289,- 
and  4291. 

Meeting  pollution  constraints  requires  a continuing  effort.  New 
standards  for  environmental  pollution  will  be  effective  in  the  1985  time 
frame.  To  satisfy  these  requirements,  a strong  MM&T  Program  is  planned. 
Applicable  projects  include:  4007,  4225,  4226,  4227,  4229,  4231,  4232, 
and  4235. 

Energy  conservation,  coupled  with  the  identification  of  alternate 
energy  sources  is  a critical  concern.  An  effective  mobilization  capa- 
bility cannot  be  contingent  upon  fossil  fuels  without  major  emphasis  on 
energy  conservation  and  utilization  of  alternate  resources  whenever 
possible.  Projects  planned  to  attack  this  problem  area  include:  4184, 
4224,  4246,  4258,  4281,  4474,  and  4481. 

Major  emphasis  is  also  being  placed  on  improving  process  controls 
and  yields  in  the  manufacture  of  energetic  materials.  The  requirements 
for  large  quantities  of  energetic  materials  along  with  new  compositions 
containing  ingredients  that  require  unique  processes  are  planned. 

Projects  to  address  this  area  are  4027,  4036,  4037,  4048,  4061,  4161, 

4199,  4212,  4213,  and  4250. 
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The  Munitions  Technology  Program  is  different  from  many  of  the  other 
commodity  technology  areas  since  it  often  directly  applies  to  a Govern- 
ment owned  production  base  with  little  or  no  commercial  counterpart. 

Much  of  the  energetic  material  processing  and  loading  technology  falls 
in  this  category.  There  are,  however,  some  that  may  have  application  or 
spin-off  to  the  private  sector. 

Future  standards,  when  imposed,  will  be  much  more  stringent  than 
present-day  discharge  limits  for  pollutants.  A problem  that  is  readily 
foreseen  is  the  inability  to  determine  the  effluent  discharges  at  these 
low  limits  with  present-day  monitoring  instruments.  R&D  development  on 
monitoring  equipment  to  meet  this  requirement  will  serve  as  the  basis 
for  project  4226.  This  MM&T  will  apply  instruments  on-line  at  ammuni- 
tion plants  to  evaluate  performance  in  actual  use.  The  application  of 
the  results  could  be  applied  to  all  munition  plants  and  any  private 
plants  with  similar  pollutant  problems. 

Project  4221  will  provide  for  the  conducting  of  bench  and  pilot 
scale  studies  on  two  representative  wastewater  treatment  sludges  to 
evaluate  methods  of  disposal  which  would  allow  for  landfill  of  inert 
sludge  and  recovery  of  resources  in  a less  energy  intensive  manner.  The 
techniques  developed  could  be  extended  to  private  plants  where  similar 
waste  treatment  sludge  disposal  problems  exist. 

* 

In  spite  of  protective  measures,  dust  explosions  persist.  Project 
4071  will  provide  for  determining  minimum  concentration,  minimum  spark 
ignition,  and  minimum  ignition  temperature  at  different  environmental 
conditions.  This  information  will  be  used  in  the  development  of  a dust 
detection  system  that  can  sense  a hazardous  dust  condition  and  render  it 
to  a safe  level.  The  techniques  developed  could  be  applied  to  private 
industry  wherever  dust  hazards  exist. 

The  application  of  solar  energy  is  seriously  hampered  by  the  fact 
that  reliable  on-site  solar  insolation  data  is  not  available.  Project 
4281  will  result  in  the  acquisition  of  accurate  on-site  solar  insolation 
and  meteorological  data.  The  information  gathered  will  be  of  value  not 
only  to  the  Government  site,  but  also  to  any  potential  user  in  the  area. 

Project  4164  will  provide  for  the  application  of  frequency  analysis 
techniques  to  the  high-speed  small  caliber  equipment  for  the  purpose  of 
monitoring  all  moving  parts  such  as  gears,  bearings,  shaft  noises,  etc. 
This  diagnostic  method  can  readily  monitor  and  obtain  vibratory  signa- 
tures from  any  location  investigated,  thus  predicting,  and  therefore, 
preventing,  any  failure  to  the  equipment  or  material.  The  techniques 
applied  will  be  applicable  wherever  high-speed  manufacturing  equipment 
is  employed. 
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Another  effort  that  could  result  in  spin-off  technology  applicable 
to  the  private  sector  is  project  4225.  This  project  will  generate  a 
modular  optimum  system  design  which  could  be  utilized  at  both  Government 
and  private  plants  to  treat  Red  Water  (a  dilute  solution  of  sulfates, 
sulfonates,  and  nitrated  organics). 

A total  of  181  projects  planned  for  $150  million  are  presented  in  the 
ammunition  program.  Funds  will  be  provided  from  the  Ammunition,  PA  4250, 
and  the  other  Procurement,  PA  5397  appropriations. 


NOllVNlNViNOSIO  ••  iNjNCdKUD 


U«*K)  TITL*  • DETECTOR  KITS  FOR  ASEnTJ  IN  HATER  100  100 


CI2R6)  TITLE  • MANUFACTURING  TECHNOLOGY  OF  CB  FILTER*  1*23  300 


COMPONENT  ■«  PYROTECHNIC*  (CONTINUED) 


iolutjon  . eliminate  use  op  steam  in  carbon  bed  reoener 
stream. 


COMPONENT  — PROCESS  CONTROL  (CONTINUED) 


SOLUTION  ■ OEV  A DEVICE  WHICH  UTILIZES  MOLTEN  TNT  To  CEN  A SLURPV  CONSISTENCY 
THROUGH  partial  CONTROLLED,  STEADY-STATE  CRYSTALLIZATION,  »Y  CLOSE  CONTROL 
OP  TNT  PLOW  RATE  AND  TMEPHAL  PARAMETERS,  A CONTINUOUS  PINE  DRAINED  SLURRY 
MIS  OP  PROPE*  RATIO  MOULD  RESULT, 


(«2izj  title  • falling  or  nxreo  film  drying  of  molten  explosive*  iso 
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solution  > A PROCESS  TO  PROOUCE  HNS  IN  SUANTITV  MILL  BE  DEVELOPED,  THE  HE 
PILOT  FACILITY  AT  ARRAOCOM  MILL  BE  UTILIIED  TO  DEVELOP  TH£  PROCESS  AND  TO 

investigate  methods  of  addition  of  hns  to  tnt, 


COMPONENT  ••  TNT  (CONTINUED) 


tpoin  title  * packaging  op  fuzes  pop  intepplant  shipment  seo  iso 


(1001)  TITLE  . PILOT  LINE  FOR  FUZE  FLUIDIC  ROWER  SURPLUS  250  250  200  200  200 


RnoLEM  ■ DELAY  TRAIN  production  CONTRACTED  OUT,  DISRUPTION  OF  PRODUCTION 
EFECTIVE  COMPONENTS, 


(•1STI  title  • FORMING  ROOM  OF  HEAT  AMMO  ST  UPSET  FORCING  (XM810)  129  2*0 


SOLUTION  . INVESTIGATE  the  MACHINING  OF  aluminum  by  INCREASING  the  CUTTING 
velocity  OVER  THE  CONVENTIONAL  PLASTIC  DEFO*n£0«TyPE  MACHINE  CHI»  TO  A 
RRITTLI  FRACTURE  TYPE  MACHINE  CHIP. 


MmT  Five  YE 4#  PLAN 
PCS  DRCMT  12k 


IULUT10N  ■ VIBRATORY  STRESS  RELIEF  MOULD  REDUCE  THE  REQUIREMENTS  FOR  ENERGY 
this  PROCESS  MAY  also  LEAD  TO  A more  ECONOMIC  PROCESSING  SEQUENCE, 


SOLUTION  • COORDINATE  FRAGMENTED  DATA  OF  FRAGMENTED  DATA  OF  ENERGETIC 

MATERIALS  DERIVED  St  many  INVESTIGATIONS  into  A COMPREHENSIVE  MODEL  that 
INCLUDES  BOTH  SENSITIVITY  AND  EFFECTS  CHARACTERISTICS, 
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COMPONENT  ••  SINGLE  BASE 


PROBLEM  - MET»L  PART  ARTILLERY  PROJECTILE  DEEECT8  COULD  BE  DETECTED  BY  STD 
NOT  MITM  GREAT  DIEEICULTV  and  EXPENSE, 
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WEAPONS  PROGRAM 


The  Weapons  MM&T  Program  is  managed  by  ARRCOM.  Various  projects  are 
submitted  by  the  weapon  arsenals  to  include  Rock  Island  Arsenal  and 
Watervliet  Arsenal. 

Major  emphasis  is  being  placed  on  general  manufacturing  and  large 
caliber  weapons  in  line  with  the  overall  on-going  modernization  efforts. 
The  arsenals  produce  components  ranging  from  small  caliber  barrels  to 
cannon  tubes  30  feet  long.  Many  of  the  current  manufacturing  processes 
are  in  jeopardy  of  being  shut  down  due  to  changes  that  have  been  made  in 
environmental  and  health  regulations.  Problems  dealing  with  cyanide 
wastes,  cadmium  toxicants,  and  air  emissions  will  be  investigated. 

Other  manufacturing  problems  dealing  with  induction  brazing  (project 
8035),  automation  (projects  7615,  7730,  and  8104),  production  control 
(projects  7709  and  8034),  and  cutting  fluids  and  coolants  (projects 
8214,  7933,  7948,  8026,  and  8126)  will  be  investigated. 

Successful  completion  of  project  8044  will  provide  an  alternative  to 
cadmium  plating.  Removal  of  this  toxicant  from  the  manufacturing  envir- 
onment will  benefit  both  Government  and  private  industry.  Another 
potential  spin-off  to  the  private  sector  from  project  7926  could  mater- 
ialize. This  project  will  look  at  hot  isostatic  pressing  of  gun  steel. 
The  ability  to  produce  basic  parts  with  desired  structure  character- 
istics to  nearly  final  shape  will  reduce  machining  costs. 

The  MM&T  Five  Year  Plan  submitted  by  ARRCOM  was  developed  based  upon 
budget  guidance  that  has  since  increased  over  200%.  A late  effort  re- 
sulted in  the  identification  of  additional  projects  bringing  the  sub- 
mission in  line  with  the  current  budget  guidance  for  FY's  81-84.  The 
actual  FY80  budget  submission  will  take  care  of  the  difference  for  FY80. 

Funds  will  be  provided  from  the  PA  3297,  Weapons  appropriation. 


(Dili  TITLE  • EXPANDED  APPLICATION  OP  ADHESIVE  B0N0IN6  TO  P.C.  ASSEMBLY  100  100 


SOLUTION  . ADAPT  TECHNIQUES  NOh  SEINQ  DEVELOPED  TO  USE  LASERS  POP  DYNAMIC 
MEASUREMENT  TO  OPTICAL  MANUPACTURE.  PROTOTYPE  EQUIPMENT  WUL  BE  ASSEMBLED 
AND  PILOT  OPERATE0, 
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(T7091  TITLE  ■ MANAGEMENT  INFORMATION  SYSTEM  FOR  NC  EQUIPMENT  (CAM)  JAJ  *00 


SOLUTION  • ELIMINATE  SOLE  SOURCE  PROCUREMENT  BY  DOCUMENTING  PROCESSING 
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PUBLICATION  In  A GUIDE  FOR  USE  BY  INDUSTRY, 
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(7109)  TITLE  • REPLACEABLE  STEEL  LINERS  FOR  CANNON  TUBES 


SOLUTION  • A SPECIAL  PURPOSE  NACHINE  AND  T00LIN6  PNC  PROVIDING  A HEAD  FOR  EACH 
ENO  OF  THE  EVAC  CHAMBER  CAN  RE  DEVELOPED  TO  PRODUCE  BOTH  BORES 
SIMULTANEOUSLY,  if  BOTH  SURFACES  MERE  PRODUCED  FROM  THE  SAME  SET  UP, 
ORIENTATION  OF  CENTERLINES  MOULD  BE  AUTO  ASSURED. 
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COMPONENT  ••  TUBES  (CONTINUED) 


one  grinding  operation 
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DUAL  I TV  CONTROL/TESTING 


PROBLEM  • THE  EXISTING  PHYSICAL  SIMULATION  FACILITY  FO»  EVALUATION  AND 


MEAPON  SYSTEMS  MOUNTED  ON  THE  SIMULATOR 


COMPONENT  ••  GUN  SYSTEMS  (CONTINUED) 


SOLUTION  ■ MANUFACTURE  SMALL  ARMS  PARTS  FROM  PLASTIC  UTILIZING  THE  SLOM 
MOLDING  PROCESS, 
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US  ARMY  AVIATION  RESEARCH 
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AND  DEVELOPMENT  COMMAND 
(AVRADCOM) 


AVRADCOM,  with  headquarters  at  St.  Louis,  MO,  is  responsible  for 
Army  aviation  research;  development;  product  improvement;  acquisition 
with  respect  to  assigned  materiel  and  research  projects;  initial  pro- 
curement; and  production.  The  Command  directs  the  US  Army  Air  Mobility 
Research  and  Development  Laboratory  with  headquarters  at  NASA  - Ames 
Research  Center,  Moffet  Field,  CA;  US  Army  Avionics  Agency  and  Labora- 
tory, Fort  Monmouth,  Lo ; US  Army  Aviation  Engineering  Flight  Activity, 
Philadelphia,  PA;  US  Army  Bell  Plant  Activity,  Fort  Worth,  TX;  US  Amy 
Hughes  Plant  Activity,  Culver  City,  CA;  and  three  project  managers: 
Aircraft  Survivability  Equipment;  CH-47  Modernization  Program;  and 
Navigation/Control  Systems.  PM  Advanced  Attack  Helicopter  (AAH)  and  PM 
Utility  Tactical  Transport  Aircraft  System  (UTTAS)  are  collocated  with 
AVRADCOM,  but  are  under 'the  direct  control  of  HQ,  DARCOM. 

In  November  of  1977,  AVRADCOM  conducted  the  first  Army  Aviation 
Manufacturing  Technology  Conference.  The  objective  of  the  Conference 
was  to  develop  a five  year  manufacturing  technology  investment  plan  by 
identifying  major  cost  drivers  and  problem  areas,  obtaining  proposed 
projects  and  defining  investment  priorities.  The  outcome  of  this  Con- 
ference is  reflected  in  the  projected  five  year  plan. 

Projects  listed  in  the  Plan  attack  various  MM&T  problem  areas. 

Heavy  emphasis  is  placed  on  those  areas  where  potential  benefits  will 
have  a major  impact.  Aircraft  structures  is  one  such  area.  Conven- 
tional metallic  aircraft  structures  require  an  excessive  amount  of 
machining,  are  expensive,  and  propose  design/weight  problems.  A major 
thrust  of  AVRADCOM  is  to  obtain  low  cost,  composite  fabrication  tech- 
niques to  produce  these  structures.  Projects  in  the  five  year  plan  that 
attack  this  area  are:  7051,  7113,  7157,  7166,  7177,  7178,  7192,  7214, 
and  8139. 

Implementation  of  composite  structures  in  Army  aircraft  is  dependent 
upon  the  ability  to  detect  and  evaluate  defects.  Projects  in  the  five 
year  plan  to  develop  applicable  technology  include:  7288,  7175,  7119, 
and  7172. 

Expensive  alloys  with  exotic  elements  are  currently  required  to 
extend  the  operating  temperature  of  metallic  engine  components.  Empha- 
sis on  ceramic  technology  will  develop  techniques  resulting  in  lower 
costs  and  improved  performance  of  high  temperature  engine  components. 
Projects  in  the  plan  devoted  to  this  problem  include  7268,  7190,  and 
7085.  These  projects  are  listed  under  the  category,  Turbine  Engine. 
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Another  problem  area  confronting  AVRADCOM  is  gear  technology. 

Current  production  methods  for  gears  do  not  take  advantage  of  advanced 
technological  process  available.  Projects  aimed  at  improving  the  qual- 
ity, reliability,  and  cost  of  gears  by  improving  process  techniques  are: 
7155,  7267,  and  7187. 

Some  of  AVRADCOM' s projects  will  have  spin-offs  to  the  private 
sector.  Composite  technology  developing  low  cost  composite  fabrication 
techniques,  and  production  oriented  processing  techniques  for  the  manu- 
facture of  high  performance,  low  cost  titanium  impeller  castings  are 
potential  candidates.  Other  potential  projects  where  spin-offs  are 
likely  include  projects  7115  and  7299.  Project  7115  will  optimize 
quality,  reliability,  and  costs  for  helicopter  gears  by  developing 
ausrolling  and  improving  process  inspection  techniques.  Project  7299 
will  investigate  the  manufacturing  technology  to  produce  low  cost  fiber 
reinforced  thermoplastic  prepreg  in  sufficient  quantity  for  mechanical 
property  and  prototype  evaluation. 

Projects  totaling  $66M  have  been  identified  by  AVRADCOM  and  included 
in  the  five  year  plan.  Funding  will  be  provided  from  the  Aircraft,  PA 
1497  appropriation.  The  overall  MM&T  effort  is  steadily  increasing. 

This  increase,  from  $3M  in  FY75  to  a projected  $18M  in  FY80,  is  contri- 
buted to  DOD's  increased  emphasis  on  Manufacturing  Technology  and  on 
awareness  of  the  benefits  (reducing  future  system  acquisition  costs) 
that  can  be  achieved  in  the  aviation  environment. 

Due  to  the  uncertainties  involved  with  long  range  planning,  AVRADCOM 
plans  five  general  projects  that  are  used  to  provide  budget  support. 
These  projects  are  listed  in  the  plan  as  projects  7001  through  7005. 
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US  ARMY  COMMUNICATIONS  RESEARCH 


AND  DEVELOPMENT  COMMAND 
(CORADCOM) 


CORADCOM,  with  headquarters  at  Fort  Monmouth,  New  Jersey,  was  re- 
cently formed  from  resources  of  the  US  Army  Electronics  Command. 

CORADCOM  is  responsible  for  research,  development,  and  acquisition,  to 
include  first  production  and  initial  fielding  of  communications,  tac- 
tical data,  and  command  and  control  systems.  CORADCOM  consists  of 
resources  of  ECOM's  Communications/ADP  Laboratory  and  a segment  of  the 
R&D  Technical  Support  Activity  plus  Project  Managers  of  Multi-Service 
Communications  System  (MSCS) , Army  Tactical  Communications  System 
(ATACS),  Single  Channel  Ground  and  Airborne  Radio  Subsystem  (SINCGARS) , 
Automatic  Test  Support  System  (ATSS),  and  project  managed  elements  of 
Army  Tactical  Data  Systems  (ARTADS) , i.e.,  Tactical  Fire  Control  System 
(TACFIRE),  Missile  Minder  (AN/TSQ-73),  Tactical  Operations  System  (TOS) , 
and  Position  Location  Reporting  System  (PLRS) . 

On  28  February  through  4 March  1977,  the  Electronics  Systems  Manu- 
facturing Technology  Conference  w^  held.  This  conference  represented  a 
major  effort  by  the  Army  and  the  electronics  industry  to  develop  the 
Army's  long  range  investment  plan  in  electronics  system  manufacturing 
technology.  Selected  proposed  concepts  and  projeots  are  included  in 
CORADCOM' s portion  of  the  five  year  plan. 

Projects  listed  in  the  Plan  attack  a range  of  problems  with  emphasis 
placed  on  computer  applications  and  circuit  technology.  The  manufacture 
of  specialized  integrated  circuits  (memory,  synthesizer,  microprocessor) 
is  one  area  of  concern.  Project  3036  is  intended  to  address  this  need, 
while  project  3024  proposes  to  approach  the  problem  of  efficient  and 
economical  production  methods  for  a compact  solid  state  circuit  protec- 
tion device. 

The  video  disc  information  storage  technology  is  seen  as  a possible 
first  step  in  an  evolution  toward  dissemination  of  Army  maintenance, 
training  and  doctrinal  data  by  electronic  means.  The  high  cost  of 
mastering  and  duplication  of  video  discs  is  a problem  of  production 
which  can  restrict  the  adaptation  of  a promising  technology  to  such  use. 
MM&T  project  3042  seeks  to  address  this  problem  through  achievement  of 
lower  cost  methods. 

Effective  exploitation  of  computer  techniques  for  the  generation, 
storage,  assessment,  revision,  dissemination,  and  utilization  of  pro- 
duction-related control,  technical  and  cost  data,  and  documentation  is  a 
continuing  goal.  Several  proposed  MM&T  projects  will  attack  facets  of 
the  problem: 

- Project  3005  proposes  to  evaluate  the  capability  of  about  ten 
existing  software  systems  to  produce  NC  tapes  and  part  geometries  for  a 
wide  range  of  items,  using  past  MM&T  studies  of  programming  for  milled 
and  turned  parts  as  background. 
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- Project  3043  would  provide  computer-aided  methods,  for  the  pre- 
paration and  production  of  NC,  Integrated  Technical  Documentation  and 
Training  (ITDT)  and  related  data,  which  would  be  compatible  with  exist- 
ing programs,  facilities  and  equipments. 

- Project  3045  would  provide  automated  methods  for  alignment  and 
quality  validation  of  film  deposition  pattern  masks. 

Included  in  CORADCOM' s Plan  are  a few  projects  that  offer  potential 
technology  spin-offs  to  the  private  sector.  Project  3024  can  yield 
technology  applicable  to  commercial  projection  of  electromagnet  pulse 
(EMP)  circuit  protection  devices  while  it  is  possible  that  project  3034 
will  provide  testing  technology  adaptable  to  the  production  of  complex 
industrial  equipment. 

CORADCOM  has  projected  a total  of  16  projects  over  the  period  cover- 
ed at  an  estimated  cost  of  $20. 1M.  Funding  will  be  provided  from  the 
Other  Procurement,  Communications/Electronics,  PA  5197  Appropriation. 
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US  ARMY  ELECTRONICS  RESEARCH 
AND  DEVELOPMENT  COMMAND 
(ERADCOM) 


The  recent  formation  of  the  US  Army  Electronics  Research  and  Devel- 
opment Command  (ERADCOM)  with  headquarters  at  Adelphi,  MD,  consolidated 
and  integrated  activities  of  the  Harry  Diamond  Laboratories  (HDL) , R&D 
portions  of  the  US  Army  Intelligence  and  Security  Command  (INSCOM) , and 
the  research,  development  and  acquisition  portion  of  the  US  Army  Elec- 
tronics Command  (ECOM)  exclusive  of  communications  and  automatic  data 
processing.  With  this  realignment,  ERADCOM  is  the  Army's  focal  point 
for  electronics  research  and  the  development  and  acquisition  of  elec- 
tronic materiel. 

ERADCOM  performs  a full  spectrum  of  research,  development  and  acqui- 
sition (RDA)  activities:  primarily  research,  development,  engineering 
and  initial  procurement.  As  the  principal  electronics  research,  devel- 
opment and  acquisition  center  of  the  Army,  ERADCOM  will  accomplish  pro- 
grams in  such  areas  as  electronics  signal  intelligence;  electronic  war- 
fare; atmospheric  sciences;  target  acquisition  and  combat  surveillance; 
electronic  fuzing;  radars;  sensors;  night  vision;  radar  frequency  and 
optical  devices;  nuclear  weapons  effects;  instrumentation  and  simula- 
tion; and  fluidics. 

Each  of  the  Research  and  Development  Commands  has  one  or  several 
laboratories  integrated  into  its  structure.  At  ERADCOM,  seven  such  lab- 
oratories exist.  These  laboratories,  in  part,  identify  and  manage  a 
large  portion  of  the  MM&T  effort  performed  by  ERADCOM.  Being  product 
related,  these  laboratories  can  identify  major  problem  areas  where 
applied  MM&T  effort  will  realize  maximum  benefits.  The  majority  of  the 
work  accomplished  to  attack  these  problems  is  contracted  out  to  non- 
Government  companies. 

One  such  major  problem  area  is  obtaining  legible  tactical  displays 
with  sufficient  reliability,  availability,  and  maintainability  (RAM) . 
Conventional  displays  are  not  suitable  for  tactical  operations  due  to 
operational  limitations  (legibility,  power,  weight)  and  poor  RAM  charac- 
teristics. Newer  display  technologies  (flat  panel  displays  and  rugged- 
ization  techniques)  can  satisfy  these  requirements  and  are  now  in  var- 
ious stages  of  development.  Techniques  used  to  fabricate  these  displays 
are  unconventional  and  manufacturing  methods  must  be  developed  to  reduce 
costs.  To  address  this  problem,  projects  3023,  5007,  5008,  5020,  and 
5036  are  included  in  the  plan.  These  projects  are  listed  under  the 
category,  Displays. 

Efficient  means  to  produce  third  generation  image  intensifier  de- 
vices (for  night  vision  aids)  is  another  major  area  of  emphasis.  Sig- 
nificant improvements  in  high  volume,  competitive,  production  capabilities 
to  replace  hand  methods  will  be  addressed  in  projects  9588,  3501,  3502, 
3503,  9593,  and  9858. 


L. 


119 


The  military  departments  are  expending  a major  effort  to  develop  an 
all-weather  and  smoke  fighting  capability.  Technology  applying  milli- 
meter waves  and  far  infrared  laser  systems  to  establish  this  capability 
will  be  utilized.  This  requires  the  development  of  new  surveillance, 
target-designation,  rangefinding,  fire  control,  and  beamrider  systems 
generating  the  requirement  for  a new  class  of  nanosecond  components  and 
pulser  subsystems.  Production  techniques  to  insure  adequate  and  timely 
availability  of  these  components  and  pulsers  will  be  established  via 
projects  5009,  5031,  and  5032. 

Emphasis  is  also  being  placed  on  high  energy  pulser  systems.  Future 
weapons  system  for  defense  against  missiles,  aircraft,  and  ARM's  require 
high  energy  pulsers.  Pulsers  using  state-of-the-art  components  are 
excessively  large,  costly,  and  are  not  usable  for  mobile  field  applica- 
tions. Recent  research  and  development  has  led  to  an  order  of  magnitude 
decrease  in  size  providing  the  potential  for  fielding  mobile  systems. 
Since  the  applications  are  exclusively  military  oriented,  production 
techniques  have  to  be  established  for  components  and  subsystems  to  pro- 
vide the  military  with  the  quanitites  required  and  to  reduce  the  cost  to 
an  affordable  level  for  the  number  of  systems  being  considered.  Appli- 
cable projects  include  projects  3018,  3019,  5037,  and  5038. 

Projects  3008,  3504,  5000,  5002,  5012,  5014, “and  9845  deal  with 
thermal  electro-optical  systems.  These  systems  include  the  present 
generation  Common  Modules  and  future  second  generation  systems  such  as 
the  ATAC  and  HISTAF  FLIRS  (Forward  Looking  Infrared  Systems)  and  the 
Thermal  Weapon  Sight  (TWS) . MM&T  effort  for  present  generation  devices 
will  address  methods  and  tooling  required  to  manufacture  critical  compo- 
nents and  parts  for  modular  FLIRS,  emphasizing  increased  performance  and 
reduced  cost.  Projected  MM&T  effort  for  the  new  second  generation 
devices  will  address  the  development  of  techniques  for  low-yield  pro- 
cesses associated  with  focal  planes,  displays,  and  processing  elec- 
tronics. 

Potential  spinoff  benefits  to  the  private  sector  could  materialize 
through  successful  completion  of  projects  on  electroluminescent  numeric 
module,  electroluminescent  displays,  and  high  contrast  CRT's.  As  men- 
tioned above,  improved  manufacturing  methods  for  the  devices  will  be 
developed  under  projects  3023,  3505,  5007,  5008,  5020,  and  5036. 

ERADCOM  submitted  a total  of  103  projects  for  inclusion  in  the  Five 
Year  Plan.  These  projects  total  $68. 7M.  Projected  funding  will  be 
provided  from  the  Other  Procurement,  Communications/Electronics,  PA  5297 
Appropriation. 
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COMPONENT  >■  CATHODE  (CONTINUED) 


ROBCE*  ■ MINIATURIZED  PRECISION  QUARTZ  crystals  in  MICROCIRCUIT  RACKA8ES  ARE 
VERY  RRA6ILE  AND  DIRRJCULT  TO  FABRICATE, 


cohponent  •-  crystals  (continued) 


solution  • ESTABLISH  PROCESS  CONTROLS  OP  THICK  FIL«  DEPOSITION  AND  HOLD 
TOLERANCES  TO  PLUS  OR  hinuS  ? NILS. 
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PROBLEM  • high  SPEED  LSI  ANO  VLSI  CHIPS  HILL  BE  FVMLASLC,  HONEVER,  PRESENT 
HYBRID  INTERCONNECT  I HQ  FILHS  CANNOT  BE  DEPOSITED  TO  THE  DIMENSIONS  REQUIRED 
ANO  HITH  THE  hanUFACTURAEILITT  AND  CONTROL  REQUIRED  FOR  HIGH  SPEED  LOGIC. 
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high  TEHPEOATMPE  or  BT  using  high  DENSITY  STATIC  CELL  DESIGNS, 
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SOLUTION  . produce  CASEOUS  DISCHARGE  L*HFS  that  HUL  SELECTIVELY  E •" I T hid  ir 
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solution  . fc*T»BUSH  i production  soupee  fop  a fait  pi»c  time  sc*  to  coves 

wjOE  RANGE  OF  MILITARY  REQUIREMENTS, 


(SOSO)  TITLE  • REPETITIVE  SERIES  INTERRUPTER  POR  PHASES  ARRAY  SYSTEMS  6SO 


lOLUTIDN  • OrVELf’P  EOUIPHENT  AND  PROCEDURES  POR  AUTOMATIC  ATTaCMMENT  OP 

Internal  leads  and  power  balancing  components. 


1 


US  ARMY  MATERIALS  AND 
MECHANICS  RESEARCH  CENTER 
(AMMRC) 


AMMRC,  located  at  Watertown,  Massachusetts,  manages  the  DARCOM 
research  and  development  structural  materials  and  mechanics  program  as 
lead  laboratory  for  materials,  solid  mechanics  and  testing  technology; 
conducts  technological  programs  in  materials  and  mechanics  used  in  Army 
materiel,  and  executes  the  program  in  its  own  facilities  by  assignment 
and  fund  transfer  to  other  DARCOM  laboratories  and  contractors. 

AMMRC' s Materials  Testing  Technology  (MTT)  Program  has  shown  a steady 
growth  over  the  last  several  years,  from  2.5  million  dollars  in  FY73  to 
4.5  million  dollars  in  FY78.  This  growth  has  been  largely  due  to  the 
increased  participation  in  the  Program  by  DARCOM  Project  Managers,  as  well 
as  increased  attention  to  the  Program  by  DARCOM  Quality  Assurance  managers. 

The  most  recent  five-year  planning  for  the  MTT  Program  illustrated  a 
leveling  off  of  the  Program  at  4.5  million  dollars.  A decrement  in  the 
funding  level  of  the  Materials  Testing  Technology  Program  will  force  the 
curtailment  of  support  of  DARCOM  Project  Managers,  R&D  and  Readiness 
Commands,  and  disrupt  the  proper  transitioning  of  testing  technology 
into  the  life  cycle  of  Army  materiel.  Specific  areas  of  effort  that 
will  be  adversely  affected  are  as  follows: 

A.  Automated  Testing 

One  of  the  primary  needs  in  NDT,  and  in  inspection  in  general,  is  to 
remove  the  decision-making  from  the  inspector,  where  possible.  In  FY78 
and  beyond,  efforts  will  be  intensively  directed  toward  providing 
engineering  prototype  systems  utilizing  automated  decision-making.  These 
include  automated  radiographic  and  ultrasonic  techniques,  optical/laser 
techniques,  and  computerized  chemical  analysis.  The  ultimate  goal  in  all 
automated  testing  systems  is  the  essential  feedback  to  the  total  system 
for  automated  process  control. 

B.  Predictive  Failure 

The  need  for  diagnostic  measurement  techniques  for  anticipation  of 
catastrophic  failure  and  for  the  measurement  of  remaining  life,  both  in 
operating  equipment  and  in  units  being  overhauled  and  rebuilt,  presents 
an  opportunity  for  cost  savings  and  reliability  improvement.  In 
essence,  the  field  of  diagnostics  and  in-situ  measurements  adjunct  to 
nondestructive  testing  and  represents  the  real  time  use  of  NDT  techniques 
with  analysis  and  decision  elements  built  in. 
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C.  Materials 


As  the  newer  materials  are  utilized  in  major  weapon  systems,  it  is 
imperative  that  new  and/or  improved  inspection  techniques  be  available 
to  measure  those  characteristics  or  parameters  to  assure  adequate  and 
reliable  performance.  Of  particular  interest  in  the  next  five  years  are 
composites,  elastomers,  plastics,  and  ceramics,  with  continuing  interest 
in  metals  and  consumables  (explosives,  pyrotechnics,  and  propellants). 


Techniques 


Specifically  covered  in  the  objectives  of  the  MTT  Program  is  the  in- 
vestigation of  specific  physical  principles  which  can  potentially  offer 
significant  improvement  in  sensitivity,  cost,  portability,  or  speed  and 
combinations  of  these.  The  development  and  application  of  techniques, 
such  as  ultrasonics,  infrared,  holography,  spectroscopy,  chromatography, 
etc.,  can  offer  substantial  improvement  in  process  control  and  result  in 
significantly  improved  DARCOM  materiel. 


MM&T  funding  is  provided  to  AMMRC  in  the  form  of  one  "parent  pro- 
gram" utilizing  the  Other  Procurement,  Appropriation.  Branching  off 
from  this  "parent  program"  are  three  areas:  documentation,  resource 
conservation  and  improvement  of  test  capability,  under  which  individual 
tasks  are  performed. 
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US  ARMY  MISSILE 


RESEARCH  AND  DEVELOPMENT  COMMAND 
(MIRADCOM) 


The  US  Army  Missile  Research  and  Development  Command  (MIRADCOM) , 
based  at  Redstone  Arsenal,  has  the  mission  for  managing  missile  systems 
acquisition.  "Acquisition,"  in  this  sense,  means  research,  development 
and  initial  purchase  of  the  system  for  issue  to  soldiers. 

MIRADCOM' s facilities  include  missile  flight  test  ranges  and  modern 
laboratories.  Recently,  a $40  million  simulation  center  was  completed. 

The  command  annually  manages  a program  of  several  hundred  million 
dollars  to  fund  basic  and  applied  research  and  development  new  weapons. 

Major  systems  managed  by  special  project  offices  within  MIRADCOM 
include:  the  Stinger  shoulder-fired  air  defense  guided  missile;  US 
Roland,  a mobile,  all-weather  air  defense  missile  system;  GSRS,  a gen- 
eral support  rocket  system;  Viper,  a short-range  anti-tank  weapon; 
Hellfire,  a helicopter-carried  air-to-ground  missile;  Pershing,  the 
Army's  400-mile-range  surface-to-surface  weapon;  and  the  2.75-inch  air- 
to-ground  rocket. 

MIRADCOM  is  also  the  Army's  center  of  laser  research,  and  manages 
efforts  to  apply  lasers  in  missile  guidance  and  as  weapons. 

A major  thrust  of  MIRADCOM' s program  is  in  guidance  systems. 
Approximately  35%  of  their  entire  five  year  effort  is  planned  in  this 
area.  A large  amount  of  this  effort  is  planned  for  work  on  gyros, 
printed  circuits,  and  seekers.  Improvements  in  the  gyro  area  can  be 
made  by  addressing  proposals  in  new  machining  methods  and  assembly 
techniques.  Efforts  in  the  electronics  area  includes  projects  on 
plated-through  holes,  thin  foils,  wave  soldering,  and  cleanliness  cri- 
teria. The  seeker  area  includes  work  on  infra-red  optics,  radio  fre- 
quency, and  laser  optics.  Other  work  planned  on  guidance  systems  in- 
cludes projects  concerned  with  windoms  and  radomes,  optics,  and  hybrids 
circuits. 

Another  major  thrust  area  is  concentrated  around  missile  structures. 
Projects  in  this  area  include  work  on  air  f rames-metal,  plastic,  and 
composite.  A proposal  for  new  steel  technology  should  provide  a more 
cost-effective  material.  Efforts  for  composite  air  frames  will  address 
filament  winding,  inner  shell  forming,  and  missile  substructures.  New 
joining,  machining,  and  forming  technologies  will  be  investigated  and 
applied. 
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Proposals  in  the  area  of  test  equipment  Include  work  on  electrical. 
X-ray,  N-ray,  and  hydraulic  equipment.  Calibration  efforts  including 
infra-red  testing  of  PC  boards,  digital  fault  isolation,  and  automatic 
circuit  tuning  and  alignment  are  planned. 

MIRADCOM's  projected  five  year  effort  is  for  $104M.  Funds  are  pro- 
grammed under  five  appropriations,  to  include  PA  1497,  2597,  4250,  5297, 
and  5397.  Dollar  breakouts  for  these  individual  accounts  are  provided 
in  the  analysis  section. 
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US  ARMY  MOBILITY  EQUIPMENT 
RESEARCH  AND  DEVELOPMENT  COMMAND 
(MERADCOM) 


MERADCOM,  located  at  Fort  Belvoir,  VA,  is  conducting  a widely  diver- 
sified program  to  improve  the  Army's  combat  readiness  in  four  major 
areas:  barrier  and  counterbarrier  systems;  countersurveillance  systems; 
energy  and  environmental  systems;  and  supply  distribution  and  construc- 
tion equipment  systems. 

Activities  in  these  areas  involve  research,  development,  engineer- 
ing, and  initial  production  buys  in  mine  detection;  mine  neutralization; 
camouflage;  barriers;  tactical  and  physical  security  sensors;  fuels  and 
lubricants;  fuels  handling;  tactical  bridging;  construction  equipment; 
marine  and  rail  transportation;  electrical  power  generation  and  dis- 
tribution; tactical  environmental  control;  materials  handling;  and  waste 
water  management.  The  command  also  does  engineering  on  topographic 
systems . 


Practically  speaking,  all  procurements  for  items  under  MERADCOM' s 
cognizance  (and  TSARCOM's,  after  the  item  transition  from  R&D  to  the 
readiness  side)  are  placed  with  the  private  sector.  In  light  of  the 
privately  owned  production  base,  a lot  of  MERADCOM' s MM&T  efforts  are 
accomplished  by  the  private  sector. 

To  attack  the  overall  problem  cf  increasing  system  acquisition 
costs,  MERADCOM  has  identified  major  problem  areas  w’here  improved  manu- 
facturing technology  is  needed.  Finding  solutions  to  these  problems 
will  enhance  MERADCOM 's  goal  of  providing  cost  effective  mission  items. 
Major  problem  areas  confronting  MERADCOM  include: 


a.  Obtaining  Fuel  Stacks  that  Exhibit  Required  Performance  and 
Life  with  Minimum  Manufacturing  and  Noble  Metal  Catalyst  Cost.  Manu- 
facturing methods  and  technology  have  been  developed  for  producing  fuel 
cells  up  to  0.4  ft^  in  area  with  catalyst  loadings  of  nominally  two 
grams  per  square  foot  of  electrode  area.  Extending  this  technology  to 
larger  area  fuel  cells,  (1  ft^  or  more)  end  incorporating  Recite^  cata- 
lyst technology  is  veiwed  as  an  important  step  towards  satisfying  the 
Army  requirements  for  Tactical  Utility  Power  Plants.  The  Kocite*  cata- 
yst  is  a recent  development  funded  by  MERADCOM  and  the  US  Department  of 
Energy.  Kocite^  has  the  potential  for  reducing  noble  metal  catalyst 
loadings  by  85  percent.  The  primary  solution  of  the  problem  lies  in 
developing  efficient  manufacturing  methods  and  technology  for  all  fuel 
cell  components  that  will  enable  large  area  cell  stacks  to  be  built  at  a 
lower  cost  per  KW.  A major  thrust  of  this  Command  is  to  obtain  high 
quality  fuel  cell  stacks  at  a reasonable  price.  Projects  in  the  five 
year  plan  attacking  this  area  are  3716  and  3733. 
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b.  Limitations  of  High  Temperature  Super  Alloy  Components  of  Gas 
Turbine  Engines.  A limiting  factor  in  the  life  and  performance  of  gas 
turbines  is  the  ability  of  the  components  to  withstand  the  abrasive  and 
corrosive  environment  at  peak  operating  temperatures.  Super  alloy 
metals  utilize  strategic  materials,  are  limited  to  1750°F  operating  tem- 
perature and  are  subject  to  catastrophic  failure  when  subjected  to  high 
dust  concentrations  or  corrosive  atmosphere  such  as  salt.  Thermal 
efficiency  can  be  improved  by  increasing  peak  cycle  temperature  cur- 
rently limited  by  maximum  operating  temperature  of  materials  of  the 
burner,  turbine  inlet  nozzle  and  turbine  wheel.  The  most  critical 
component  for  damage  due  to  wear  and  corrosion  is  the  turbine  nozzle. 
Materials  are  needed  which  have  increased  operating  temperature  limits 
and  improved  resistance  to  corrosion  and  abrasive  wear  at  a reasonable 
cost.  Projects  in  the  Five  Year  Plan  which  are  addressing  this  problem 
area  are  3608,  3717,  and  3719. 

c.  Military  Quality  Power  Conditioners.  The  development  of  light- 
weight, military  quality  power  conditioners  is,  to  a large  extent, 
dependent  upon  the  availability  of  reliable,  lightweight,  and  compact 
electronic  components.  The  power  stages  of  these  power  conditioners 
employ  an  important  class  of  these  components  - power  semiconducting 
devices.  Currently  available  versions  of  these  power  semiconducting 
devices  in  the  required  ratings  often  are  too  heavy  and  bulky  to  be 
conveniently  used  in  the  power  stages  of  military  power  conditioners 
under  development.  Also,  in  some  instances,  reliability  of  currently 
available  devices  is  not  adequate  for  military  power  conditioners. 
Recognizing  the  limitations  of  today's  power  semiconducting  devices,  the 
command  has  been  developing  reliable,  lightweight,  and  compact  power 
semiconducting  devices.  Projects  in  the  Five  Year  Plan  attacking  this 
area  are  3605  and  3710. 

d.  Providing  Military  Bridges  at  Moderate  Cost,  Which  Have  High 
Mobility  and  High  Emplacement  Speeds  While  Retaining  the  Ability  to 
Withstand  the  Abusive  Treatment  Inherent  in  the  Battlefield  Environment. 
High  strength,  low  density  composite  materials  in  both  organic  and/or 
metallic  matrix  appear  to  offer  great  promise  for  solutions  to  this 
problem.  Increased  production  of  high  strength  fiber  materials  has  re- 
duced materials  cost.  Techniques  for  the  fabrication  and  installation 
of  these  materials  into  usable  bridge  components  is  the  area  in  which 
large  cost  reductions  are  possible.  The  reduction  of  presently  used 
labor  intensive  methods,  through  the  application  of  automated  processes, 
will  reduce  component  costs.  Initial  design  in  these  materials  offer 
improved  performance  due  to  the  flexibility  possible  in  material  con- 
figuration. Projects  in  the  Five  Year  Plan  directed  at  this  problem  are 
listed  under  the  category  - Bridging. 
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MERADCOM' s efforts  over  the  next  five  years  could  result  in  new 
technology  that  will  impact  the  private  sector.  Successful  completion 
of  project  3605  will  bring  down  the  prize  of  transcalent  transistors. 

By  lowering  the  cost  of  these  devices,  potential  users  in  both  the  mili- 
tary and  private  sector  will  be  able  to  discover  the  advantages  of 
transcalent  devices  for  a variety  of  applications. 

Hydrocarbon  fuel  cell  electric  power  plants  are  beginning  to  pene- 
trate the  civilian  sector  under  the  sponsorship  of  the  Department  of 
Energy.  These  power  plants  utilize  fuel  conditioners  based  upon  the 
technology  developed  by  the  petrochemical  industry.  Planned  efforts 
under  project  3764  will  establish  more  economical  fuel  conditioning 
designs  using  the  latest  ceramic,  heat  pipe,  and  catalyst  technologies. 
The  resultant  conditioner  subsystem,  which  will  be  cheaper  to  produce, 
smaller  in  size,  and  have  a longer  life,  will  probably  be  adopted  and 
utilized  by  the  civilian  energy  market. 

Fuel  cell  technology  in  other  areas  have  potential  for  utilization 
by  private  industry.  Projects  3733  and  3716  will  establish  manufac- 
turing methods  for  production  of  economical  large  fuel  cell  stacks 
having  a minimum  of  noble  subsystem  designs  for  all  size  indirect  meth- 
anol fuel  cell  power  plants.  Indications  are  that  yethanol  is  one  of 
the  leading  alternate  fuel  contenders,  and  that  fuel  cell  utilization  of 
methanol  is  one  of  the  more  efficient  ways  to  use  this  fuel.  Since  it 
is  apparent  that  fuel  cells  are  beginning  to  penetrate  the  civilian 
electric  power  market,  it  is  likely  that  Army  methanol  fuel  conditioner 
design  resulting  from  this  study  will  be  utilized  by  the  civilian 
sector. 

MERADCOM' s projections  over  the  next  five  years  include  39  projects 
at  a estimated  cost  of  $21. 4M.  Money  is  planned  utilizing  the  Other 
Procurement,  Other  Support  Equipment,  PA  5397  Appropriation  with  one 
exception,  where  the  Aircraft,  PA  1497  Appropriation  is  planned  for 
$296K. 

A summary  of  MERADCOM' s planned  projects  is  provided  on  the  follow- 
ing chart.  The  major  problem  areas  mentioned  previously  relating  to 
fuel  cells,  turbine  engines,  and  power  conditioners  are  addressed  under 
the  category  - Power  Sources. 
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US  ARMY  NATICK 

RESEARCH  AND  DEVELOPMENT  COMMAND 
(NARADCOM) 


NARADCOM,  located  at  Natick,  MA,  is  responsible  for  research  and 
development  of  items/systems  to  include:  air  drop  equipment  (platforms, 
parachutes  and  packaging);  organizational  equipment;  refrigeration 
equipment;  non-powered  heaters;  DOD  tactical  shelters;  individual  field 
sanitation  equipment;  biological  materials  (germicides,  insecticides); 
tentage  and  equipage;  clothing  and  personnel  equipment;  DOD  food  and 
food  service  equipment;  containers  and  packaging  (excluding  MHE  con- 
tainers); physical  security  (safes  and  padlocks);  materials  (textiles, 
rubber,  leather,  plastic,  paper  and  chemicals);  field  support  equipment 
(printing,  composing  and  duplicating);  hand  tools;  office  equipment  and 
supplies  and  furnishings;  appliances;  and  cleaning  equipment. 

A major  problem  confronting  NARADCOM  is  one  of  providing  adequate 
clothing  an$l  equipment  to  the  field  soldier  in  an  economic  matter.  The 
five  projects  submitted  by  NARADCOM  all  address  this  area.  Manufac- 
turing technology  associated  with  protective  outerwear  and  nonwoven 
fabrics  will  have  a direct  impact  on  the  private  sector. 

Funding  will  be  provided  from  the  Other  Procurement,  Other  Support 
Equipment,  PA  5397  Appropriation. 
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US  ARMY  TANK-AUTOMOTIVE 


RESEARCH  AND  DEVELOPMENT  COMMAND 
(TARADCOM) 


TARADCOM,  with  headquarters  in  Warren,  MI,  has  the  mission  of  devel- 
oping, acquiring,  and  fielding  the  world's  finest  tracked  and  wheeled 
military  combat,  tactical,  and  general  purpose  vehicles.  The  mission  is 
worldwide  in  scope  and  includes  among  its  customers  all  of  the  US  mili- 
tary services,  and  those  of  friendly  foreign  nations  as  well. 

The  TARADCOM  responsibilities  include  operation  of  in-house  R&D  lab- 
oratories and  providing  management  direction  to  a contractor-operated 
Advanced  Concept  Laboratory.  TARADCOM  also  performs  quality  assurance 
functions  and  manages  the  integrated  logistics  support  activities  asso- 
ciated with  the  vehicles  and  their  subsystems  through  development  and 
early  deployment. 

The  production  base  for  mission  items  is  made  up  of  both  private 
facilities  and  contractor  operated-government  owned  facilities.  MM&T 
efforts  to  enhance  this  base  are  managed  by  TARADCOM.  These  efforts  are 
accomplished  partially  in-house  and  partially  out-of-house. 

The  Combat  Vehicle  Conference,  held  in  October  1976,  resulted  in 
industry  representatives  submitting  a large  number  of  program  sugges- 
tions. The  Five  Year  Plan  reflects  the  results  of  this  conference  and 
emphasis  major  problem  areas  confronting  TARADCOM.  A concerted  commit- 
ment to  solving  these  problems  will  not  only  enhance  TARADCOM' s readi- 
ness, but  will  result  in  a more  efficient  production  base. 

Combat  vehicle  system  development  has  changed  extensively  through 
the  incorporation  of  new  types  of  components.  The  Turbine  Engine  has 
become  the  propulsion  system  for  tanks.  Because  of  its  growth  potential 
for  future  systems,  advanced  materials,  such  as  ceramics  and  complex 
shaped  parts  of  super-alloy,  will  be  more  extensively  used.  Projects  in 
the  Five  Year  Plan  which  are  directed  toward  solutions  are:  6020,  6019, 
4295,  5005,  5080,  and  5081.  New  armor  forms  are  becoming  standardized. 
These  are  not  monolithic  and  thus,  will  require  extensive  use  of  assem- 
bly and  joining  techniques.  Planned  efforts  include  projects:  6007, 
6018,  6009,  6017,  5091,  and  5072.  Increased  vehicle  performance  stan- 
dards have  dictated  the  usage  of  materials  at  higher  strength  levels 
which  will  increase  the  difficulty  of  producing  parts  by  traditional 
methods  of  metal  removal  and  material  forming.  The  thrust  program  will 
be  to  utilize  advances  in  automated  fabrication  techniques  to  reduce 
costs  and  improve  the  efficiency  of  production.  The  usage  of  hard-to- 
produce  materials  will  require  new  techniques  for  providing  the  essen- 
tial components.  Thirteen  projects  in  the  Five  Year  Plan  (planned  at 
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$12M)  attacking  this  area  are:  6007,  6018,  5003,  6008,  6009,  6017, 

5091,  5072,6010,  4574,  5050,  5024,  and  5082.  The  future  situation  will 
tend  to  call  for  greater  usage  of  materials  which  are  declining  in 
availability.  The  work  presented  in  this  program  will  support  the 
conservation  of  these  materials. 

Solutions  to  the  problem  areas  mentioned  above,  will  create  poten- 
tial advancements  applicable  to  the  private  sector.  Projects  6018  and 
6019  will  provide  funding  to  demonstrate  the  practicality  of  producing 
ceramic  parts  for  high  temperature  engine  application.  Higher  engine 
operating  temperature  will  result  in  fuel  economy  and  increased  per- 
formance. Results  of  this  project  will  be  beneficial  to  the  civilian 
transportation  system,  which  is  increasingly  required  to  meet  stringent 
performance  standards. 

Friction  rings  and  reaction  plates  are  used  extensively  in  the 
civilian  industry.  Project  5081  will  provide  a less  costly  method  of 
fabricating  friction  rings  and  reaction  plates.  The  process  will  demon- 
strate the  feasibility  of  fabricating  these  components  utilizing  strip 
materials,  resulting  in  approximately  a 50-60%  reduction  of  waste. 

TARADCOM  budgets  for  two  procurement  appropriations  to  include 
PA  3197,  Procurement  of  Tracked  Combat  Vehicles,  and  PA  5397,  Other  Pro- 
curement appropriations  for  MM&T  projects.  During  previous  years, 
TARADCOM' s MM&T  effort  has  been  funded  at  a relatively  low  amount  in 
comparison  to  the  dollar  volume  of  items  procured.  This  year  the  Five 
Year  Plan  is  approximately  three  times  over  the  budget  guidance.  This 
is  a result  of  their  increased  emphasis  on  the  MM&T  program  and  the 
suggestions  submitted  during  the  Combat  Vehicle  Conference. 
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US  ARMY 


TEST  AND  EVALUATION  COMMAND 
(TECOM) 


TECOM,  with  headquarters  at  Aberdeen  Proving  Ground,  MD,  is  the 
primary  developmental  testing  agency  for  the  US  Army.  TECOM  plans, 
conducts,  and  reports  results  on  development  tests  performed  during  the 
life  cycle  of  Army  materiel,  and  evaluates  foreign  materiel  for  possible 
US  acquisition.  Additional  testing  is  performed  as  a service  to  the 
commodity  commands  upon  their  request.  The  testing  organization  con- 
sists of  the  aircraft  development  test  activity,  three  environmental 
testing  activities,  five  proving  grounds,  one  of  which  serves  as  the 
third  environmental  testing  activity;  and  a national  missile  range. 

These  are  located  in  the  Continental  United  States  and  in  the  Panama 
Canal  Zone  and  Alaska. 

Individual  investigations  into  production  test  procedures  and  eval- 
uation techniques  are  accomplished  through  TECOM' s MM&T  program.  In 
view  of  TECOM' s mission  and  the  intended  results  of  their  MM&T  efforts 
(to  improve  test  procedures),  the  majority  of  the  work  done  under  the 
MM&T  program  is  accomplished  in-house. 

Procurement  funds  from  the  Other  Procurement,  PA  5397  Appropriation, 
are  provided  to  TECOM  under  three  general  headings:  (1)  documentation, 
(2)  resource  conservation,  and  (3)  improvement  of  test  capability. 

From  these  "parent  programs"  individual  efforts  are  funded.  Current 
budget  guidance  constrains  TECOM  to  an  annual  program  that  only  supports 
approximately  one-half  of  their  planned  efforts. 
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TROOP  SUPPORT  AND  AVIATION 
MATERIEL  READINESS  COMMAND 


US  ARMY  TROOP  SUPPORT  AND  AVIATION 
MATERIEL  READINESS  COMMAND 
(TSARCOM) 


TSARCOM,  located  at  the  Federal  Center  in  St.  Louis,  MO,  is  the 
product  of  a merger  of  the  Aviation  Systems  Command  and  Army  Troop 
Support  Command  readiness  missions.  The  logistic  management  respon- 
sibility for  the  ground  and  air  equipment  formerly  managed  by  two  com- 
mands is  now  handled  by  TSARCOM. 


Field  activities  supporting  the  headquarters  operations  include 
aeronautical  maintenance  and  supply  missions  at  Corpus  Christi,  New 
Cumberland,  Red  River,  and  Sharpe  Army  Depots.  Army  Aviation  Plant 
activities  are  located  at  Fort  Worth,  TX;  Culver  City,  CA;  and  Philadel- 
phia, PA. 

Three  additional  sub-activities  are  the  General  Materiel  and  Petro- 
leum Activity  at  New  Cumberland,  PA,  the  Army  Support  Activity  in  Phila- 
delphia, and  a Government-owned  contractor-operated  facility  for  water- 
craft at  Charleston,  SC. 

The  diverse  mission  of  TSARCOM  ranges  from  fixed  wing,  vertical 
take-off  and  rotary  aircraft  to  a fleet  of  amphibians  and  watercraft  and 
hundreds  of  large  and  small  field  support  items.  Typical  items  include 
generators;  bridges;  water  purifiers;  camouflage;  mine  detectors;  air 
conditioners  and  heaters;  fuel  storage  and  distribution  equipment; 
compasses;  and  surveying  instruments. 


With  few  exceptions,  the  MM&T  effort  performed  in  support  of  TSARCOM' s 
mission  items  is  performed  by  the  R&D  commands  (AVRADCOM,  NARADCOM,  and 
MERADCOM) . 
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This  section  of  the  Five  Year  Plan  was  added  to  explain  the  Army 
programming  cycle  for  the  MM&T  Program.  The  objective  of  the  MM&T 
Program  is  to  develop  new  manufacturing  methods  and  processes  that  will 
reduce  the  cost  of  producing  weapon  systems.  The  program  is  made  up  of 
over  300  projects  annually-  that  concentrate  on  improving  and/or  developing 
manufacturing  methods,  techniques  and  processes. 

The  scope  of  the  MM&T  Program  covers  all  three  of  the  military  services. 
Within  the  Army,  the  Office  of  Manufacturing  Technology  (OMT) , has  been 
established  to  provide  overall  program  responsibility.  Functional  respon- 
sibility is  at  the  commodity  oriented,  Major  Subcommands.  The  Subcommands 
plan,  formulate,  budget,  and  execute  individual  projects.  The  Industrial 
Base  Engineering  Activity  (IBEA)  assists  OMT  on  the  technical  aspects  of  the 
manufacturing  technology  program.  The  chart  on  the  next  two  pages  depicts 
this  supporting  framework  and  shows;  (1)  how  the  framework  is  interrelated 
within  the  Army,  (2)  how  it  relates  to  the  Department  of  Defense,  and  (3) 
the  relatio/iship  between  the  commodity  commands. 

Throughout  the  Five  Year  Plan  reference  is  made  to  various  appro- 
priations. These  appropriations  are  identified  in  the  Army  Management 
Structure  (AR  37-100-FY)  and  are  established  by  the  US  Congress  as  a 
standard  accounting  system.  Most  MM&T  efforts  are  funded  through  the 
Procurement  Appropriations  which  include  (1)  Aircraft,  (2)  Missile, 

(3)  Weapons  and  Tracked  Combat  Vehicles,  (4)  Ammunition,  and  (5)  Other. 

A few  projects  receive  funds  from  the  Operations  Maintenance  Army  (OMA) 
appropriation.  Each  of  these  appropriations  have  an  unique  code  iden- 
tified for  funding  MM&T  efforts.  These  codes  along  with  the  projected 
funds  are  summarized  in  the  analysis  section. 

Identification  of  manufacturing  problems  is  the  first  step  in 
developing  an  MMT  Program.  Problem  areas  are  conceptualized  and  compiled 
into  a Five  Year  Plan.  As  the  program  cycle  proceeds  the  concepts  are 
refined  and  project  proposals  are  developed.  A diagram  depicting  this 
programming  cycle  is  shown  on  page  A-4.  To  fully  understand  the  entire 
programming  cycle  one  must  realize  that  DOD  budgets  funds  based  upon  a 
Fiscal  Year.  The  FY  starts  on  1 October  and  ends  the  last  day  of  the 
following  September.  For  example,  on  1 October  1978,  the  Army  will  begin 
the  first  quarter  of  FY79. 
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UNITED  STATES  ARMY  MATERIEL 
DEVELOPMENT  & READINESS  COMMAND 
(DARCOM) 


U.S.  ARMY  MATERIEL  DEVELOPMENT  AND  READINESS  COMMAND  (DARCOM) 


Interelationships 

Between  Major  Subordinate 

Commands 

Commodity 

R&D  Command* 

Readiness  Command 

Munitions 

ARRADCOM 

ARRCOM 

Communications 

CORADCOM 

CERCOM 

Missiles 

MIRADCOM 

MIRCOM 

Tanks  & Vehicles 

TARADCOM 

TARCOM 

Electronics 

ERADCOM 

CERCOM 

Aviation 

AVRADCOM 

TSARCOM 

Personnel  Support  Items 

NARADCOM 

TSARCOM 

Mobile  Equipment 

MERADCOM 

TSARCOM 

Test  & Evaluation  Command 

All  TECOM 


*Each  of  the  Research  and  Developments  Commands  has  one  or  several  laboratories 
integrated  Into  its  structure. 
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MM&T  Planning/Budgeting/Review  Cycle 
(Example  for  a FY80  Project) 


YEARLY  ACTIVITIES 


Five  year 
plan 

Long  Range  Planning 

FY80  Budget  Submissions  & Reviews 

MTAG  FY80  Budget  Reviews 

MTAG  Annual  Conference 

FY80  Apportionment  Submissions 
& Reviews 

Release  of  FY80  MM&T  funds  & 
reprogramming  actions 

Awarding  of  FY80  MM&T  contracts 


J M M J S 
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NJMMJSNJ 
1979  1980 


□ planning 

!5g|  monetary  transactions 


r 1 

■ I 
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contract  leadtime 


This  chart  depicts  the  various  activities  and  stages  that  MM&T  projects  go 
through.  Concepts  are  first  identified  in  the  five  year  plan  according  to 
the  projected  year  funding  is  expected.  Each  year  these  concepts  are 
reevaluated  and  move  forward  until  they  reach  the  budget  phase.  At  that 
time  the  concept  is  further  refined  and  a project  prepared.  Industry  has 
the  opportunity  to  participate  during  the  annual  MTAG  conference.  At  this 
gathering  the  current  program,  the  latest  budget  program  and  the  five  year 
plan  are  discussed.  Approximately  one  year  later  the  Apportionment  reviews 
are  completed.  Actual  funding  starts  in  October  1979  which  is  the  beginning 
of  FY80. 
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The  programming  cycle  shown  on  the  previous  page  starts  with  the 
Five  Year  Plan.  The  Five  Year  Plan  is  a long  ran"''  planning  document 
that  consolidates  individual  submissions  from  the  Major  Subcommands  and 
makes  up  what  is  known  as  the  planned  program.  Because  long  range  Army 
buaget  guidance  provides  "ceilings’1,  potential  projects  must  be  prior- 
itized which  results  in  some  being  excluded  or  slipped.  Inclusion  in  the 
Plan  dees  not  guarantee  that  the  project  will  be  funded.  The  level  of 
funding  is  dependent  upon  what  Congress  will  appropriate  each  year. 

As  projects  in  the  Five  Year  Plan  approach  the  start  of  the  funding 
cycle  specific  objectives  and  work  scopes  are  developed.  These  projects 
are  documented  in  what  is  known  as  a P-16.  A P-16  is  simply  the  format 
that  is  utilized  to  document  data  elements  such  as  estimated  cost,  eco- 
nomics, and  description  of  work.  (The  P-16  format  is  described  in 
AR  700-90). 

The  budget  submission  represents  the  first  P-16  submitted  for  inclusion 
in  the  program.  This  submission  is  followed  about  nine  months  later  by  the 
more  definite  apportionment  submission.  Projects  are  then  funded  when 
the  new  fiscal  year  begins.  Although  this  is  the  normal  planning  cycle, 
a p. jject  can  enter  the  planning  cycle  at  any  point  in  time.  Such  a 
project  would  be  known  as  a late  start  submission  and  funding  is  usually 
at  the  expense  of  another  project. 

Representatives  from  industry  can  submit  unsolicited  proposals  when 
the  results  are  directly  beneficial  to  the  Army.  The  submission  of  a pro- 
posal is  no  assurance  that  the  concern  who  submitted  the  proposal  will 
be  given  the  contract  to  actually  perform  the  work. 

Criteria  for  actually  funding  individual  projects  include  technical, 
operational,  and  economical  feasibility.  The  potential  for  technical 
success,  the  means  by  which  the  results  will  be  implemented,  the  poten- 
tial payback  or  return  on  investment  and  the  interrelationships  that 
exist  between  factors  are  all  evaluated. 

For  a more  comprehensive  understanding  of  the  MM&T  program,  the 
following  list  of  documents  are  provided  for  reference: 

DOD  Instruction  4200.15,  Manufacturing  Technology  Program 

AR  700-90,  The  Army  Industrial  Preparedness  Program 

AR  37-100,  The  Army  Management  Structure 

AR  11-28,  Economic  Analysis  and  Program  Evaluation  for  Resources 
Management 
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SUPPLEMENTARY  FY79 
PROJECT  LISTING 


A special  list  of  FY79  projects  are  provided  on  the  following  pages. 
At  this  point  in  time,  the  FY79  list  only  includes  those  projects  for 
which  funding  is  expected.  Data  provided  includes  the  project  number, 
project  title,  and  estimated  costs.  The  first  digit  of  the  project 
number  indicates  what  Command /Activity  will  manage  the  efforts.  A 
conversion  list  is  provided  below. 


First  Digit  of 
Project  Number 

D 

E 

F 

H 

M 

R 

T 

0 

1 

2 

5 

6 


Command/Activity 

DARCOM 

MERADCOM 

CORADCOM 

ERADCOM 

AMMRC 

MIRADCOM 

TARADCOM 

TECOM 

AVRADCOM 

CERCOM 

ARRCOM/ARRADCOM  (AMMO) 
ARRCOM/ ARRADCOM  (WPNS) 


fiscal  ye«*  ?«  project  listing 


P 


1 


,i — 


n»e*u  *t»»  Tf  mojcct  listing 


MOJfCT  NO,  TITLE  MOJECTEO  EUNOIN6(S0OS) 
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MIC*!.  Tf*»  T«  MOJICT  CltTlNS 


FISCAL  «*»  M FROJECT  LISTING 


•0*7  AUTO  NFS  SYSTEM  EOF  MORTAR  INCREMENT  CONTAINERS  SOT 


FISCAL  YEAR  T'  PROJECT  bltTINC 


FISCAL  tl»»  T»  PROJECT  LISTING 


ARMY  MM&T  PROGRAM  REPRESENTATIVES 


HQ,  DARCOM 

US  Array  Materiel  Development  and  Readiness  Command 
ATTN:  DRCMT 

5001  Eisenhower  Avenue  C:  202  274-9785/9788 

Alexandria,  VA  22333  AV:  284-9785/9788 


AVRADCOM 

US  Army  Aviation  Systems  R&D  Command 
ATTN:  DRDAV-EXT,  Mr.  Robert  Vollmer 

12th  & Spruce  Streets  C:  314  268-6476 

St.  Louis,  MO  63166  AV:  698-6476 


CERCOM 

US  Army  Communications  & Electronics  Materiel  Readiness  Command 
ATTN:  DRSEL-LE  C: 

Ft.  Monmouth,  NJ  07703  AV: 


CORADCOM 

US  Army  Communications  R&D  Command 
ATTN:  DRDCO-PPA,  Mr.  A1  Feddeler 
Ft.  Monmouth,  NJ  07703 

ERADCOM 

US  Army  Electronics  R&D  Command 
ATTN:  DRDEL-BC,  Mr.  Jim  Predham 
2800  Powder  Mill  Road 
Adelphi,  MD  20783 


C:  201  532-2418 

AV:  995-2418 


C:  202  394-3330 

AV:  290-3300/1/2/3/4 


MIRADCOM 

US  Army  Missile  R&D  Command 

ATTN:  DRDMI-EAT,  Mr.  W.  K.  Patterson  C:  205  876-3461" 

Redstone  Arsenal,  AL  35809  AV:  746-3461 


MIRCOM 

US  Army  Missile  Materiel  Readiness  Command 
ATTN:  DRSM1-NSS , Mr.  Alfred  H.  James 
Redstone  Arsenal,  AL  35809 


C:  205  876-3025 

AV:  746-3025 


TARADCOM 

US  Army  Tank-automotive  R&D  Command 
ATTN:  DRDTA-R,  COL  Warren  T.  Palmer 
Warren,  MI  48090 


C:  313  573-2387/2548 

AV:  273-2387/2548 


TARCOM 

US  Army  Tank-automotive  Materiel  Readiness  Command 

ATTN:  DRSTA-EB,  Mr.  Basel  Armstead  C:  313  573-2485 

Warren,  MI  48090  AV:  273-2485 


Cl 


ARRCOM 

US  Army  Armament  Materiel  Readiness  Command 
ATTN:  DRSAR-IRB,  Mr.  August  Zahatko 

Rock  Island  Arsenal  C: 

Rock  Island,  IL  61299  AV: 

ARRADCOM 

US  Army  Armament  R&D  Command 

ATTN:  DRDAR-PML,  MAJ  J.  D.  Jackson  C: 

Dover,  NJ  07801  AV: 

TSARCOM 

US  Army  Troop  Support  and  Aviation  Command 
ATTN:  DRSTS-PLE,  Mr.  Don  G.  Doll 

4300  Goodfellow  Blvd.  C: 

St.  Louis,  MO  63120  AV: 

MERADCOM 

US  Army  Mobility  Equipment  R&D  Command 

ATTN:  DRDME-ZE,  Mr.  T.  W.  Lovelace  C: 

Ft.  Belvoir,  VA  22060  AV: 

NARADC0M 

US  Army  Natick  R&D  Command 

ATTN:  DRDNA-E,  Mr.  Edward  F.  Levell  C: 

Natick,  MA  01760  AV: 

TECOM 

US  Army  Test  & Evaluation  Command 

ATTN:  DRSTE-ME,  Mr.  Benjamin  Champion  C: 

Aberdeen  Proving  Ground,  MD  21005  AV: 

AMMRC 

US  Army  Materials  & Mechanics  Research  Center 

ATTN:  DRXMR-PT,  Mr.  Raymond  Farrow  C: 

Watertown,  MA  02172  AV: 

HDL 

Harry  Diamond  Laboratories 
ATTN:  DELHD-PP,  Mr.  Julius  Hoke 

2800  Powder  Mill  Road  C: 

Adelphi,  MD  20783  AV: 

ARRADCOM 

US  Army  Armament  R&D  Command 
Chemical  Systems  Laboratory 

ATTN:  DRDAR-CLR-T/T , Mr.  Joseph  Abbott  C: 

Aberdeen  Proving  Ground,  MD  21010  AV: 


C2 


309  794-4485/3730 
793-4485/3730 


201  328-6714/5/6 
880-6714/5/6 


314  263-3040 
693-3040 


703  664-4383 
354-4383 


617  653-1000,  x2793/4 
955-2349/2351 


301  278-2170/3677 
283-2170/3677 


617  923-3523 
955-3523 


202  394-2755/1551 
290-2755/1551 


301  671-3418/3010 
584-3418/3010/3586 
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ARRADCOM 

US  Army  Armament  R&D  Command 
Large  Caliber  Weapons  Systems  Laboratory 
ATTN:  DRDAR-LC,  Mr.  Eugene  Kelly 
Dover,  NJ  07801 

Rock  Island  Arsenal 

ATTN:  SARRI-EN,  Mr.  Joseph  DiBenedetto 
Rock  Island,  IL  61299 

Watervliet  Arsenal 

ATTN:  DRDAR-LCB-S,  Mr.  Leonard  Slawsky 
Watervliet,  NY  12189 

Watervliet  Arsenal 

ATTN:  SARWV-PPI,  Mr.  L.  A.  Jette 

Watervliet,  NY  12189 

PM  for  Ammunition  Production  Base 
Modernization  and  Expansion 
ATTN:  DRCPM-PBM-PB , Mr.  Darold  L.  Griffin 
Dover,  NJ  07801 

AMRDL 

US  Army  Air  Mobility  R&D  Laboratories 
ATTN:  SAVDL-TAS , Mr.  L.  Thomas  Mazza 
Ft.  Eustis,  VA  23604 

IBEA 

US  Army  Industrial  Base  Engineering  Activity 
ATTN:  DRXIB-MT,  Mr.  James  Carstens 
Rock  Island,  IL  61299 

DCSRDA 

ATTN:  DAMA-CSM,  Mr.  Rod  Vawter 
Room  3C400,  The  Pentagon 
Washington,  DC  20310 

DCSRDA  (PA  1497,  Aircraft) 

ATTN:  DAMA-WSA,  LTC  R.  W.  Waddell 
Room  3B454,  The  Pentagon 
Washington,  DC  20310 

DCSRDA  (PA  2597,  Missiles) 

ATTN:  DAMA-WSM-A,  LTC  Horton 
Room  3B485,  The  Pentagon 
Washington,  DC  20310 


C:  201  328-4240 

AV:  880-4240 


C:  309  794-4627 

AV:  793-4627 


C:  581  266-5125 

AV:  974-5125 


C:  518  266-5318 

AV:  794-5318 


C:  201  328-6708 

AV:  880-6708 


C:  804  878-5732/4304 

AV:  927-5732/4304 


C:  309  794-5113 

AV:  793-5113 


C:  202  695-0506/07/08 

AV:  225-0506/07/08 


C:  202  695-1362 

AV:  225-1362 


C:  202  697-6412 

AV:  227-6412 
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DCSRDA  (PA  3297,  Weapons;  PA  3197,  Tracked  Combat  Vehicles) 

ATTN:  DAMA-WSW,  LTC  T.  J.  Coni in 

Room  3D455,  The  Pentagon  C:  202  697-0121 

Washington,  DC  20310  AV:  227-0121 


DCSRDA  (PA  5297,  Communications/Electronics) 

ATTN:  DAMA-CSC-BU , LTC  D.  L.  Chilcote 

Room  3D440,  The  Pentagon  C:  202  695-1881 

Washington,  DC  20310  AV:  225-1881 


DCSRDA  (Other  Procurement  Activities: 

PA  5197,  Tactical  and  Support  Vehicles) 
ATTN:  DAMA-CSS,  LTC  L.  R.  Hawkins 
Room  3D416,  The  Pentagon 
Washington,  DO  20310 

DCSRDA  (Other  Procurement  Activities: 

PA  5397,  Other  Support) 

ATTN:  DAMA-CSS,  LTC  P.  K.  Linscott 
Room  3D418,  The  Pentagon 
Washington,  DC  20310 

DCSRDA  (PA  4950,  Ammunition) 

ATTN:  DAMA-CSM-P,  Mr.  Jack  King 
Room  3C444,  The  Pentagon 
Washington,  DC  20310 


C:  202  695-1891 

AV:  225-1891 


C:  202  695-0714 

AV:  225-0714 


C:  202  694-4131/32/33/34 

AV:  224-4131/32/33/34 


INDUSTRIAL  BASE  ENGINEERING  ACTIVITY  (IBEA) 


POINTS  OF  CONTACT 
FOR 

MANUFACTURING  METHODS  AND  TECHNOLOGY 


Telephone  Number 

Mr.  James  Gallaugher,  Director  (309)  794-5010 

Mr.  James  Carstens,  Chief,  Manufacturing 

Technology  Division  (309)  794-5113 

Mr.  Ferrel  Anderson  (309)  794-6586 

Mr.  Mark  Brauer  (309)  794-3682 

Mr.  Delmar  Brim  (309)  794-3682 

Mr.  Mickey  Carter  (309)  794-6172 

Ms.  Linda  Hancock  (309)  794-6172 

Mr.  Robert  Hellem  (309)  794-5235 

Mr.  Andrew  Kource,  Jr.  (309)  794-5235 

Mr.  Peter  Martin  (309)  794-6586 

Mr.  Charles  McBurney  (309)  794-5235 

Mr.  Gordon  Ney  (309)  794-6586 

Mr.  Alan  Peltz  (309)  794-3682 

Mr.  John  Petrone  (309)  794-6172 

Mr.  Ronald  Russell  (309)  794-6586 

Mr.  James  Sullivan  (309)  794-6586 

Mr.  Hal  Weidner  (309)  794-6172 

Mr.  Ed  Zajakala  (309)  794-6586 
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DISTRIBUTION: 

Defense  Documentation  Canter: 

Building  5,  Cameron  Station,  Alexandria,  VA  22314  (12  cys) 

Department  of  Defense: 

DOD,  The  Pentagon,  Attn:  MRA&L/WP  (10  cys) 

Office  of  Under  Secretary  of  Defense,  Research  & Engineering,  Pentagon, 

Room  3D1079,  Attn:  Dr.  Lloyd  L.  Lehn,  Washington,  D.C.  20301  (20  cys) 
Defense  Industrial  Resources  Support  Office  (DIRSO) , Dwyer  Building, 

Cameron  Station,  Attn:  Mr.  Charles  Downer,  Alexandria,  VA  22314  (10  cys) 


Department  of  the  Army: 

HQDA,  The  Pentagon,  Attn:  OASA  (I&L) , Mr.  E.  S.  Davidson  (2  cys) 

HQDA,  ODCSRDA,  The  Pentagon,  Attn:  DAMA-PPM-P,  Mr.  Rod  Vawter  (2  cys) 


HQDARCOM : 

Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 
Cdr,  DARCOM,  Attn 


DRCCG 

DRCDMD  (2  cys) 

DRCDMR 

DRCPP 

DRCPP-I  (3  cys) 
DRCDE 

DRCMT  (20  cys) 


Chf,  Office  of  Project  Management,  Attn: 


DRCPM-PBM-P  (5  cys) 


Project/Product  Managers: 

PM,  Advanced  Attack  Helicopter,  Attr : ■ DRCPM-AAH  (AVRADCOM) 

PM,  Combat  Vehicle  Technology  Program,  Attn:  DRCPM-CVT 

PM,  Munitions  Prod.  Base  Mod.  and  Exp.,  Attn:  DRCPM-PBM-DP  (PTA)  (6  cys) 
PM,  PATRIOT,  Air  Defense  Missile  System,  Attn:  DRCPM-MD  (MIRCOM) 

PM,  Blackhawk,  Attn:  DRCPM-BH  (AVRADCOM) 

PM,  XM-1  Tank  System,  Attn:  DRCPM-GCM  (TARADCOM) 

PM,  CHAPARRAL/ FAAR,  Attn:  DRCPM-CF 
PM,  TOW-DRAGON,  Attn:  DRCPM-DT 

PM,  General  Support  Rocket  System,  Attn:  DRCPM-RS 
PM,  HAWK,  Attn:  DRCPM-HA  (MIRCOM) 

PM,  STINGER,  Attn:  DRCPM-MP 

PM,  US  ROLAND,  Attn:  DRCPM-ROL 

PM,  VIPER,  Attn:  DRCPM-VI 

PM,  M60  Tank  Production,  Attn:  DRCPM-M60TP 

Major  Subcommands: 

Cdr,  ARRCOM,  Attn:  DRSAR 
Cdr,  ARRADC0M,  Attn:  DRDAR 
Cdr,  AVRADCOM,  Attn:  DRDAV 
Cdr,  CERCOM,  Attn:  DRSEL 
Cdr,  CORADCOM,  Attn:  DRDCO 
Cdr,  DESC0M,  Attn:  DRSDS-PMI 
Cdr,  ERADCOM,  Attn:  DRDEL 
Cdr,  MIRCOM,  Attn:  DRSMI 
Cdr,  MIRADCOM,  Attn:  DRDMI 
Cdr,  TARADCOM,  Attn:  DRDTA 
Cdr,  TARCOM,  Attn:  DRSTA 
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Major  Subcommands  (Cont'd): 

Cdr , TECOM,  Attn:  DRSTE 
Cdr , TSARCOM,  Attn:  DRSTS 
Cdr,  MERADCOM,  Attn:  DRDME 
Cdr,  NARADCOM,  Attn:  DRDNA 
Dir,  USAILCOM,  Attn:  DRCIL 

Arsenals: 

Cdr,  Pine  Bluff  Arsenal  (PBA) , Attn:  SARPB 
Cdr,  Rock  Island  Arsenal  (RIA) , Attn:  SARRI 
Cdr,  Rocky  Mountain  Arsenal  (RMA) , Attn:  SARRM 
Cdr,  Watervliet  Arsenal  (WVA),  Attn:  SARWV 

Army  Ammunition  Plants: 

Cdr,  Crane  AAA,  Attn:  SARCN 
Cdr,  Hawthrone  AAP,  Attn:  SARHW 
Cdr,  Holston  AAP,  Attn:  SARHO 
Cdr,  Indi«fna  AAP,  Attn:  SARIN 
Cdr,  Iowa  AAP,  Attn:  SARIO 
Cdr,  Kansas  AAP,  Attn:  SARKA 
Cdr,  Lake  City  AAP,  Attn:  SARLC 
Cdr,  Lone  Star  AAP,  Attn:  SARLS 
Cdr,  Longhorn  AAP,  Attn:  SARLO 
Cdr,  Louisiana  AAP,  Attn:  SARLA 
Cdr,  McAlester  AAP,  Attn:  SARMC 
Cdr,  Milan  AAP,  Attn:  SARMI 
Cdr,  Mississippi  AAP,  Attn:  DRCPM-PBM 
Cdr,  Radford  AAP,  Attn:  SARRA 
Cdr,  Riverbank  AAP,  Attn:  SARRB 
Cdr,  Scranton  AAP,  Attn:  SARSC 

Depots: 

Cdr,  Anniston  Army  Depot,  Attn:  SDSAN 
Cdr,  Corpus  Christi  Army  Depot,  Attn:  SDSCC 
Cdr,  Letterkenny  Army  Depot,  Attn:  SDSLE 
Cdr,  New  Cumberland  Army  Depot,  Attn:  SDSNC 
Cdr,  Red  River  Army  Depot,  Attn:  SDSRR 
Cdr,  Sacramento  Army  Depot,  Attn:  SDSSA 
Cdr,  Seneca  Army  Depot,  Attn:  SDSSE 
Cdr,  Sharpe  Army  Depot,  Attn:  SDSSH 
Cdr,  Sierra  Army  Depot,  Attn:  SDSSI 
Cdr,  Tobyhanna  Army  Depot,  Attn:  SDSTO 
Cdr,  Tooele  Army  Depot,  Attn:  SDSTE 

Depot  Activities: 

Cdr,  Lexington-Blue  Grass  Army  Depot  Activity,  Attn:  SDSLX 
Cdr,  Navajo  Army  Depot  Activity,  Attn:  DRXTE-N 
Cdr,  Pueblo  Army  Depot  Activity,  Attn:  DRXPU 
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Depot  Activities  (Cont'd); 

Cdr,  Savanna  Army  Depot  Activity,  Attn:  DRSAC 
Cdr,  Umatilla  Army  Depot  Activity,  Attn:  DRXTE-UM 
Cdr,  Fort  Wingate  Army  Depot  Activity,  Attn:  DRXFW 

DARCOM  Labs,  Schools,  and  Other  Army  Installations /Activities: 

Dir,  Army  Materials  and  Mechanics  Research  Ctr.  (AMMRC) , Attn: 

DRXMR,  DRXMR-M  (3  cys) 

Cdr,  Army  Ballistic  Research  Labs  (BRL) , Attn:  DRXBR-X 

Cdr,  Army  Harry  Diamond  Labs  (HDL) , Attn:  DRXDO 

Dir,  Army  Human  Engineering  Labs  (HEL) , Attn:  DRXHE 

Cdr,  Night  Vision  Labs  (NVL) , Attn:  DRSEL-NV-PA/IO 

Cdr,  Army  Logistics  Management  Ctr.  (ALMC) , Attn:  DRXMC-AL 

Dir,  Army  Management  Engineering  Training  Acty.  (AMETA) , Attn:  DRXOM 

Cdr,  Foreign  Science  and  Technology  Ctr.  (FSTC) , Attn:  DRXST-OC 

Dir,  Installations  and  Services  Activity  (I&SA) , Attn:  DRCIS 

MT  Representatives: 

Cdr,  ARRADCOM,  Attn:  DRDAR-CLR-T / T , APG 

Cdr,  ARRADCOM,  Attn:  DRDAR-LC 

Cdr,  ARRADCOM,  Attn:  DRDAR-PML 

Cdr,  ARRCOM,  Attn:  DRSAR-IRB 

Cdr,  AVRADCOM,  Attn:  DRDAV-EXT 

Cdr,  CERCOM,  Attn:  DRSEL-LE 

Cdr,  CORADCOM,  Attn:  DRDCO-PPA 

Cdr,  ERADCOM,  Attn:  DRDEL-BC 

Cdr,  MERADCOM,  Attn:  DRDME-ZE 

Cdr,  MIRADCOM,  Attn:  DRDMI-EAT 

Cdr,  MIRCOM,  Attn:  DRSMI-NSS 

Cdr,  NARADCOM,  Attn:  DRDNA-Z , DRDNA-EM 

Cdr,  TARADCOM,  Attn:  DRDTA-R 

Cdr,  TARCOM,  Attn:  DRSTA-EB 

Cdr,  TECOM,  Attn:  DRSTE-ME 

Cdr,  TSARCOM,  Attn:  DRSTS-PLE 

Dir,  AMMRC,  Attn:  DRXMR-PT 

Cdr,  HDL,  Attn:  DRXDO-PP,  DRXDO-EDH 

Cdr,  AMRDL,  Attn:  SAVDL-TAS 

Cdr,  RIA,  Attn:  SARRI-EN 

Cdr,  WVA,  Attn:  DRDAR-LCB-S,  SARWV-PPI 

PM,  APBM&E,  Attn:  DRCPM-PBM-DP 


DCSRDA, 

Attn: 

DAMA-CSM 

DCSRDA, 

At  tn: 

DAMA-WSA 

DCSRDA, 

Attn: 

DAMA-WSM 

DCSRDA, 

Attn: 

DAMA-WSW 

DCSRDA, 

Attn: 

DAMA-CSC 

DCSRDA, 

Attn: 

DAMA-CSS 

DCSRDA, 

Attn: 

DAMA-CSM-P 

DISTRIBUTION  (Cont’d) 

Navy  Activities: 

Cdr,  NAVMAT,  Attn:  CPT  L.  C.  Dittmar,  Code  044 

Cdr,  NAVMIRO,  Attn:  Officer-In-Charge 

Cdr,  NAVSEA,  Attn:  T.  E.  Draschil,  Code  C-0354 

Cdr,  NAVAIR,  Attn:  R.  A.  Retta,  Code  AIR  52022 

Cdr,  NAVELEX,  Attn:  C.  A.  Rigdon,  Code  ELEX- 504512 

Cdr,  Naval  Surface  Weapons  Ctr /White  Oak.  Lab,  Attn:  Code  CM-42 

Cdr,  Naval  Surface  Weapons  Ctr/Dahlgren  Lab,  Attn:  Code  CM-51 

Cdr,  Naval  Weapons  Ctr,  Attn:  D.  M.  Bullat,  Code  36804 

Air  Force  Activities: 

Cdr,  HQ,  USAF/RDXI,  The  Pentagon,  Attn:  MAJ  D.  Mackintosh 

Cdr,  AFSC/DLF,  Andrew  AFB 

Cdr,  AFSC/DLFF,  Andrew  AFB 

Cdr,  AFSC/PPD,  Andrew  AFB,  Attn:  CPT  Silha 

Cdr,  AFSC/PPDE,  Andrew  AFB 

Cdr,  AFML/LT,  Wr ight-Patterson  AFB 

Cdr,  AFML/LTE,  /LTM,  /LTN,  Wright-Patterson  AFB 

Cdr,  AFML/MX,  Wright-Patterson  AFB 

Cdr,  San  Antonio  Air  Logistics  Ctr,  Kelly  AFB,  Attn:  E.  Boisvert,  MMEWA 
Associations  and  Societies: 

Electronics  Industry  Association,  2001  I St.,  N.W.,  Attn:  Mr.  Jean 
Caffiaux,  Washington,  D.C.  20006  (35  cys)1 
Numerical  Control  Society,  1825  K St.,  N.W. , Suite  610,  Attn:  Mr.  John 
Williams,  Washington,  D.C.  20006  (3  cys) 

Aerospace  Industries  Association,  1725  DeSales  Street,  N.W.,  Attn:  Robert 
Worthen,  Washington,  D.C.  20036  (30  cys) 

American  Defense  Preparedness  Association,  740  15th  St.,  N.W.,  Suite  819, 
Attn:  Art  Sullivan,  Washington,  D.C.  20015  (15  cys) 

Forging  Industry  Association,  55  Public  Square,  Attn:  C.  G.  Scofield, 
Cleveland,  OH  44113  (35  cys) 

Society  of  Manufacturing  Engineers,  20501  Ford  Road,  Attn:  Bernard  Sallot, 
Dearborn,  MI  48128  (25  cys) 

American  Society  for  Testing  and  Materials,  1916  Race  St,  Attn: 

Etris,  Philadelphia,  PA  19103  (5  cys) 


Samuel 


